




The Effect of Exe:rdse o:n the Accommoda tion 
Near Point and Fluctuation of Accommodation 
日isaoISHIGAKI 
The purpose of this study is to investigat巴thee百ctof exercise (muscles exercise) to 
accommodative function. The change of accommodation near point (near point) and 
fluctuation of accommodation crystallin lens were measured in exercise. Exercise was 
pedaring of cycle ergometer 15 minutes. Exercis巴loadswere 20%， 50% and 80% of V02 
max of each subject. Recovery time of after exercise was 30 minutes. Subjects were 10 
males of 18~20y巴ars old 
Results were as follows. 
Near point巴xtend巴din each exercise load immediately after the exercises， and it 
recovered gradually to the values befor巴exercise町 Th巴havierthe loads became， the 
higher the n巴arpoint extended ， and the havier the loads became， the slower the near 
point recover巴d.Near point recovered about 20 minutes in 80%V02max load. Near point 
did not approach in 20%V02max light exercise. 
Means of frquency of accommodation fluctuation were 2.11 ~2.25Hz in before 
exercise. Frecuency of 20% and 50%V02max loads became higher 0.34~0.38Hz immedi-
ately after the exercise. Frequency of 80%V02max loads hardly changed. 
From this experiments， itwas found that the havier the exercise becomes， the higher 
the near point extent， but， frequency of accommodation fluctuation of crystalline lens 
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Computerによる自動解析システム 2)により Scale1 
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図3 Scale法による微動調節の周波数分析
A 微動調節の原波形
B : Scal巴 l







これを， O. 5~0. 63HZ， O. 63~0. 80HZ， O. 80~ l. 00 
HZ， 1.OO~ 1. 25HZ， 1.25~ 1. 60HZ， 1.60~2. OOHZ， 
2. 00~2. 50HZ， 2.50~3 .15HZ， 3 .15~4. OOHZの9
帯域に分割した。 20秒間に0.5~4.00HZ のなかで最
も%が多かった周波数帯をピーク周波数とし，たと










で運動前の有訴数の合計は20%V02max (3)， 50% 
(7)， 80%(1)であった。直後の有訴数は20%(3)，50% 

















































































































































1) Astrand. P. 0， Podahl. K: Textbook of work 
physiologyオストランド運動生理学， 461-480，
大修館，東京， 1976 
2) Miyao. M， Tanahashi. M， Tomiyama. S， 
Akamatsu. Y， Kuno. H， Iguchi. H， Kondo. T， 
Sakakibara. H， Furuta. M， Yamada. S， Ono. 
Y: The scale method as a spectral analysis 
for accommodative fluctuation， N agoya J of 





1， 72-79， 1951 
5 )大槻弘右 全身疲労の視機能に及ぼす影響，第
l報.近点の変化，臨床眼科 4(2)， 78-81， 1950 
6)渡辺義行，長岡良治，水野義雄 運動が眼調節
時間に与える影響について， 日本体育学会第28
回大会号， 174， 1977 
7)芥}1ft青治，楢崎嗣朗，井上雄文ー疲労示標とし
ての眼調節力，体力科学， 4， 97-100， 1954 
8) Campbell. F. W， Robson. J. B， Wetheimer. G 
Fluctuation of accommodation under steady 
viewing conditions， J of Physiology， 145， 579 
594， 1959 
9 )鈴村昭弘.微動調節の研究眼紀， 31， 367-373， 
1975 
10) Tanahashi. M， Miyao. M， Sakakibara. H， 
Kondo. T， Akamatsu. Y， Takihi. K， Yamau-
chi. T， Yamanaka. K， Yamada. S， Tomiyasu. 
S: The effect of VDT work on the fluctua 
tions of accommodation， Industrial H巴alth，
24， 173-189， 1986 
ll)栗本晋ニー VDT作業が視機能に与える影響，
人間工学， 19(2)， 87-90， 1983 
12) Bloom. S. R， J onson. R. H， Park. D. m， Ren-
nie. M. J， Sulaiman. W. R: Differen巴sin the 
metabolic and hormonal response to exercise 
between racing cyclists and untrained individ-
ual， J of Physiology， 258， 1-18， 1976 
13) Davis. C， Few. J: E百ectsof exercis巴 on
adr巴nocorticalfunction， J of Appl Physiol. 
ogy， 36， 887-891， 1973 
14)鈴村昭弘，小林明美 微動調節の臨床診断法の
研究， ~.艮紀， 31， 367-373， 1980 
15)鈴村昭弘，鈴木直子，清水洋子障孔調節電




と生体工学， 9 (1)， 28-36， 1971 
17)笠井健，藤井克彦，関口稔，篠原薫・眼
の焦点調節におけるボケ処理のメカニズム，電
子通信学会論文誌， 5 (5)， 261-268， 1974 
18)勝木保次編 生理学体系VI.感覚の生理学， 488，
医学書院，東京， 1967 
(受理昭和63年1月25日〉
